STATINTL

October 26, 1964

STATINTL
STATINTL

Gentlemen:

- As a result of recent developments at the
we are able to offer our customers two new optical systems for use on
Type 621 Comparators, one with the capability of resolving 200 line pairs per
millimeter at the film plane, the other of resolving 400 line pairs per milli-
meter at the film plane. Each of these systems is a zoom (2:1 ratio)binoculaxr
microscope with a magnification range of 20X to 40X when using 5X eyepieces,
40X to 80X when using 10X eyepieces on the 400 line system, 17, 5X to 35X
when 4 using 5X eyepieces, and 35X to 70X when using 10X eyepieces on the 200
linesystem. A variable high intensity tungsten light source, which requires a
traveling sub-stage condenser lens and mirror assembly mechanically servoed
to‘ the motion of the optical system is also supplied with this mlcros%%erlNTL

It would be required that your -Type 621 Comparator b8 A EREE
up by our field engiheer and returned to our plant in
- to perform this work because machining and subsequent rescraping of the base,
bridge, and bridge brackets is necessary for adaptation of the system.

Since the comparator W111 be at cur.plant and torn down for the above
modifications, we propose to repair the damage done to the comparator as a
result of extremely high humidity it had been accidentally subjected to. The
refurbishing work to bring the comparator to a like-new condition would consist
of the following:

l.  Recut and relap the Y Axis lead screw and replace the Y Axis
precision nut.

2. Relap the X Axis lead screw and if necessary replace the X Axis
precision nut,

3. Replace all the precision ball bearings in the system.
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4. Rewire the entire electrical system, replacing all electrical
components, switches, etc.

5. Rescrape entire instrument.
6., Refinish all parts where possible.

7. Modify the comparator table for the new illumination and replace
the chair. '

8. Repaint the entire instrument.

Upon completion of the above work, the comparator would be re-
assembled, recalibrated, delivered and installed at your facility in Washington,

D.C. by a._field engineer.

The cost of the above work with either of the two optical systems is
as follows:

l« 400 line system STATINTL

2, 200 line system

Our terms are net 30 days. This quotation shall be firm for a period

of 45 days.

Upon receipt of contract, would proceedst-gAx-gyxﬂi-

facture the required parts for the modification and would pick up the equipment
at a point which would keep the total down time to a minimum., Itis estimated
that we would return the equipment to our plant in 30 to 45 days and complete

the modification and refurbishing in an additional 30 to 45 days. :
STATINTL

Very truly yours,

ept.

Manager, Engineering

CWZ:mb
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. esign Upjectives for New Viewing Optics
Bal oY B EpLLC TINTL

for a 8009 -’Jomparator ﬁ%%v}wl s

3 1. Operational Conceptse~ These design obiectives describe the requirements o

Lled
be met in designing high regolution vicwing optics for 2’ Model 8009 -%AII-'INTL

parator&i This microscope is intended to increase the meximum utilization ofbthis
B instrument when measuring high resoluiiocr materiale. The new system must provide
higher resolution, greater magnificatiocrn :nd binocular viewing along with an
improved reference mark or reticle. The present illumination system mist be ree
placed or modified to complement tho new cptics. The Model 8009 - ComBTAHDHE
ANt ‘

A% retained at the Naval Photographic Interpretation Center and will be avail-

able for familiarization tc the contractcr receiving the award,

2e  General Description.- The new optics shall consist of a binocular micrescope

containing a zoom pod capable of roOvVinlng continuously variable ma miflications
! y &

between 10X and 50X. This microscope shu:l provids u tra-high resclution view=

ing and shall be mountable upon the cxiciing mouwsting points utilized by the

Present system. All of the necessary optical controls must be mounted upon the
microscope unit within easy reach of tre vperator. A higher intensity cone

tinuously variable illumination source shall be designed to replace the present

[N E LA T T NI T B RO o

wrfixed intensity systeme

3+ Detailed Requirements.-

Se tical

(1) Magnification. The nagnificziion shall be of the continuously
- variable or Zoom type with a range of from 10X - 50

(2) Resolution. Resolution shall be of the highest possible quality
obtainable within the present "statg-cl-the-art", 4 resclution of 8 times the
magnification, expressed in lines/mn is a desired zoal,

(3) Image quality. The image qualily shall be of the very highests The
image field shall be flat and free of colop and other distortions. '

(L) Eyepiece focus. Provision shall be made for independent eyepiecs
focus adjustments to accomodate variations in the visual acuity between the right
and the left eyes. :

-

*,

R Wi
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(5) Interpupiligry distance. FProvision shall be made for adjustment of
© the binocular eyepieces to accaumodate variations in interpupilary distance between
different operators. A locking device shall be provided so that once the operator i
determines the most comfortable setting for his requirements, it can not be ' &
inadvertantly changed. . 7

(6) Fine focus. A means shall be provided for adjusting the objective lens
to bring the subject image into critical focus. This fine focus shall be maintained %
throughout all magnification setting changes. i

(7) Reference mark, A fine reticle, minute dot, point of light or
alternate advanced reference system shall be provided within the microscope viewing
system, This reference system shall be appropriate to the magnifications and
measurement accuracies involved. The system mist insurs adequate optical repeat-
ability commensurate with the + 1 micron measurement accuracy of the comparator
lead screw system. An individual focus adjustment shall be provided for bringing
this reference mark into sharp focus. The inclusion of an indicator or grad-
uations which will indicate when the reference mark is at optimum focus is a
design goale ) '

-

(8) Size of angular field. The angular dimension of both the apparent . ?
end the actual optical .fields of this system shall meet standards characteristic ;
of good microscope design. -

(9) Size of the exit pubil. The size of the exit pupil and the distance
of the eye_from the eyepiece shall meet standards characteristic of good microw
scope design.

be Illumination.- A high intensity illuminafion srstem shall be provided.

?his system shall furnish even illumination over the ent.we field of view through-
out the‘entire magnification range. The light shall be esaéntially white and of
"such an intensity that both the image and the reference mars shall be distinctly‘

isible at all magnifications. This illumination shall be centinuously variable
from 25% - 100% of the fgll intensity. Ir addition, a means s::11 be providsd for
back-lighting the stage plate to facilitate oriéﬁiizion of work materials. A |
special problem exists, in that the microscope may translate a masimum of =8¢
during "x" measurements. The presént system solves this problem with a PRai et
fluorescent tube and fron surface mirror to provide light throughout ‘the range of

travel. This tube also provides stage plate back-lighting. It is doubtful that a

variation of this system will provide adequate illumination for 50X magnifications,

It is mandatory that any proposed illuminstvion syétem be kept as simple as pcssible

within the bounds of the previously stated requirements,

¢. The two comparators to be modified onder the pend “# contract are Sorial Nume
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or New Viewing Optics
Comparator

5 STATINTL

- _ STATINTL
1. Operational Concepts.- These design obisctives descpibe the rejuirements +o

be met in designing high resolution viewing optics fof ‘a’ﬁﬁodel 8009 -Com-
parator‘?- This microscope is intended to increase the maximun ultilizati.on. of thic
instrument when measuring high resolutior materials., The new system must provide
higher resolution, greater magnification and binocular viewing along with an
improved reference mark or reticle. The present illumination system mist pe re-

STATINTL
placed or modified to complement the new optics. The Model 8009- Comparator

arL :
&% retained at the Naval Photograpbic Interpretation Center and will be avail-

. i
W able for familiarization to the contractor receiving the award,

2. General Description.- The new Optics shall consist of a binocular micreoscope

containing a zoom pod capable of providing continuousiy variable magnifications

between 10X and SCX. This microscope shall provide ultra-high resciution view=-
‘ ‘ing and shall be mountable upon the exis ting mounting pointe utilized by the
present sysfém. A1l of the necessary optical comtrols must be mounted upon the
microscope unit within easy reach of the operators A higher intensity con-
tinﬁously variable illumination source shall be designed to replace the present
e Lixed intensity system.
3. Detailéd Requirements.=

ae Optical

(1) Magnification. The magnification s4all be of the continuciisly
variable or Zoom type with a rangs of from ‘10X - 50X.

(2) Resolution. Resolution shall be of the highest possible qualivny
obtainable within the present "state-cf=the-art". A resolution of 8 timer the
magnification_,- expressed in lines/mm is a desired goal.

. (3) Image quality. The image quality shall be of the very highests. The
-image field shall be flat and free of color and other distortions,

(L4) Eyepiece focus. Provision shall be made for independent eyepiece
foous adjustments to accommodate variations in the visual acuity between the right
and the left eyes, -

: L

N2 62206 .9
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(S5) Interpupiliary distance., Provision shall be made for adjustment of ;
the: binocular eyepieces to accommodate variations in interpupilary distance between i
different operators. A locking device shall be provided so that once the operator
determines the most comfortable setting for his requirements, it can not be
inadvertantly changed. , f

(6) Fine focuss A means shall be provided for adjusting the objective lens »
to bring the subject image intb critical focus. This fine focus shall be maintained
throughout all magnification setting changes.

(7) Reference mark. A fine reticle, minute dot, point of light or
alternate advanced reference system shall be provided within the microscope viewing
system, This reference system shall be appropriate to the magnifications and
measurement accuracies involved. The system must insure adequate optical repeat-
ability commensurste with the + 1 micron measurement accuracy of the comparator
lead screw system. An individual focus adjustment shall be provided for bringing
this reference mark into sharp focus. The inclusion of an indicator or grad-
uvations which will indicate when the reference mark is at optimum focus is a
design goal. )

(8) Size of angular field. The angular dimension of both the apparent
and the actual optical -fields of this system shall meet standards characteristic
of good microscope design.

(9) Size of the exit pupil. The size of the exit pupil and the distance
of the eye_from the eyepiece shall meet standards characteristic of good micro-
scope design.

be Illumination.~ A high intensity illumination :ystem shall be provided.

This system shall furnish even illumination over the ent:.re field of view through-

out the entire magnification range.' The light shall be essentially white and of ]

“such an intensity that both the image and the reference marx shall be 4istinctly .

visible at all magnifications. This illumination shall be ccntinuocusly variable

from 25% - 100% of the full intensitye. In addition, a means s: .11 be providsd for

back-lighting the stage plate to facilitate orientation of work raterials. A

special problem exists, in that the microscope may translate a ma.imum ~f 8¢

during "x" measurements. The present system solves this protlem w 'h a long

fluorescent tube and fron surface mirror to provide light throughout the range of

travel. This tube also provides stage plate back-lighting. It is doubtful ﬁhat a

variation of this system will provide adequate illumination :or 50X magnifications,

It’is mandatory that any proposed illumination system be kept as simple as possible

within the bounds of the previously stated requirements.

| ¢+ The two camparators to be modified ynder the pend '~ contract are Serial Num-
i bers 621006 and 88001 presently located at the Naval Phot.sraphic Interpretation Certer,
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STATINTL rou & soos]i] casaravos '

, These deaign objectives dascridbe the requirements to be met in
dasigning bigh reselutisn viewing optics for a Modal S00SJJco=- STATINTL
paratoy. Thie micxescops {2 intanded ts incrpgase the meximus otili-
zation of thiz imetrumgnt vhen mesavring high resolution materiala.
The sew system mmst prowids higher rsselution, grester maguificariosm
i binseuiar viawing along with an improved refsrence maxk or raticle.
he present illumisagion system mmat be veplaced or sxdified o com-
plioment: the aev spties.

-2,

The aew gptice shell coneist of 8 zimocular wisroscope eontaining
s oot pod capable of pwoviding centisucusly veriable smgnificatione
potwaem 10X sod 38&. This microscope sball provide ultrs-bigh resolu--
tion viewing sud shall De mountable upo:n tha swisting meumting poiats
utfitxed By the pressst zystex. All of :he npesassary spticsl coucrels
st be wounted upon the micynseops unit csithim sasy reach af the ep-
ecsater. A bhigher intensity cencimusessly verishble tllumtmarion sourcs
#hall be desigest te replacs the present Iimed intemsity systss,

£ 3 mfiutm. Tha miiisﬂ:m siaell e of the comtinnousivy
- varismhie oy loem type with & range of from liv. « S8,

{2) sespiutien. Reselutio: shell de of the highsst possible
guality shtalnakle within the prasemt “state-of -Che-sxt™, 3 regolutics
of § times the magnificaticn, expressed in line:/mm is & desired posl.

(3} imagu euaiicy. The imegs quality shsil bo of tha very
highust. The imsge fiald ahall ba flat amd fres f olor and other
dizeoxtions.

(4) Byspiece fosms, Provision shall be meds fer independeat
syaplece fosus sljestmmmts te sueommsdste wristions in the visual
scuity betwesn the right amé the laft ayss.

(S) Iateryupillary disteace. Previsios skell be made for sdjust-
muni of Che binocuslsr oysplesss to scoommmdats wariaticas o inter-
pupilary distence batwoms SLffevent epexatore. A press.re clamp iocking

_ Beelosurs (1)
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(5} Pime focus. A waane shall be previded for adjusting fie
abjectiva lens bo brimg the subjeer imegs inte eritieal focus. This
7ine fosur sball he uimm-i throsghout ail megaifisetion .Q‘{ti,ng
aMnl.

{7} Refovrescs wark. A five veticle, mimute dot, polist of Jight
o7 siternare sdvensed vafersnce syston shell be prewided within the
micrescope viswing syuten. This vrefereavs aystes ohall be appropvriscs
e the wegaifications sl measiromsut sccutrscios iovelved. The systa:
waet insure adequate opties]l repsstabdility commensurste with tie + §
wiores Desswreamt ssowrscey of the comparator loed sofes syatss. io
imiividesl focus adjustuent shall de provided for bringing this refersace
mark inte sharp focus. The isciusion of en indfceter ev gradustions
whieh will indieste whan tha refefence mari 1s ot optimee fodus is »
cmsign peal.

(5 3ise of ssgulsr Field. Tihe anguler dimewsion of bdoth the
spparent and the sctoel opticsl fislds of this systen shell meet
svandande cheracteristic of geod microscope desizn.

(%} Siza of the sxit puplil. Tie size of tha exit popil and tha
distanne of 3% eye from Che Jycpiece ahell moet stasdards chawecterizilc
wi pood alctossope desige.

b, ablwsination. A high fateiwsity illimination systam shall e
prvywided. ﬁx&ﬂ mxu shall furnish evom illwminstion cver the auiiy

flald of view thvoughoc? the antirs magnlfizerion reegs. Tie Lisic

wall b esscatially widite msb of soh sa (ncesgity that berh chr fmape

pad rhe reference werk shuii be distinetly visidle st all megnificatioms.
thiaz illesdmation shail be contiewowmely verisble from I5E ~ 1008 of the
fuil tmrempity. lo sddilfom. s weend shall 2o provided for beck-lighiies
civy stage piste te fscilictare orientacion wi work sstwrisis., 4 wpecisi
problen exivve, in ther the mderoseope way tramelste 2 mEsious of 189

aak g TR messsrwsoniz. The presént systos solwes thie problem with

& tong Flusrsesent tube smmd front snrisce wievor o gfuedde Pight Lovougn-
el the easgs of tzravel. This mube sieo preovides stage plaie bask-iighiing.
i1 fe dewbifel thet o yerisiion of this svetem will provide adeguets i1~
Iaowlisat iom for 331 saegeifieations. It Lo sundatory thal sy propssat oi-
twminetion groten be Kept ae cimpie as pocstble within the beunds of fhe
avevionsiv etgted requirensnte, '
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